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The present invention relates to a novel technique of designing and constructing 
load-bearing structures such as bridges, houses, etc. More specifically, the present 
invention relates to a novel method of selecting and delivering a profiled, composite 
5 pulltruded element for a load-bearing structure. 

Within the last decade, the use of composite pulltruded elements, in particular 
profiled elements, has increased significantly and the industry has realised that the 
light-weight high-strength and corrosion resistant elements produced through 
1 0 composite pulltrusion constitute structural elements which do not only allow the 
conventional concrete steel and wooden structural elements to be substituted, 
rather allows the construction of high-strength and light-weight structures having 
highly advantageous properties as compared to similar conventional structures 
made from concrete and steel. 

15 

The applicant company has delivered load-bearing structures for a number of 
applications within the last decade among which applications the following may be 
mentioned: foot- or bicyclebridge, ferry pier, connecting bridge for offshore drilling 
rigs, landing stages, footbridges in industrial plants, cooling towers, gratings, ladders 
20 and railing systems, facings for buildings, etc. The applicant company being one of 
the major European suppliers of profiled, composite pulltruded elements has 
delivered a construction manual for the company's customers which construction 
manual includes description of the various profile elements, fittings, etc. which are 
delivered by the applicant company. 

25 

The conventional designing and construction of a load-bearing structure such as a 
bridge or any of the above described structural elements or other structural element 
built from profiled, composite pulltruded elements involves the provision of 
measures of the structure to be manufactured, dimensioning and designing the 
30 load-bearing structure from profiled, composite pulltruded elements e.g. by the use 
of the construction manual and checking of the load-bearing capability of the final 
load-bearing structure, the request of delivery or ordering of the profiled, composite 
pulltruded elements by a pulltrusion factory and finally the delivery of the profiled, 
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composite pulltruded elements. This technique of dimensioning, designing and 
building a load-bearing structure from profiled, composite pulltruded elements 
involves a number of individual or separate steps, some of which may be performed 
by the use of a computer including the mailing of orders on the internet, however 
5 fails to include a reliable and safe checking of the capabilities of the load-bearing 
structure preventing that the final load-bearing structure be incorrectly dimensioned 
and designed an example of incorrect designing and dimensioning being the 
recently collapsed bicycle arena in Copenhagen named the Siemens arena in 
Ballerup close to the city of Copenhagen. 

0 

It is an object of the present invention to provide a novel technique of selecting and 
delivering profiled, composite pulltruded elements for a load-bearing structure 
involving a safe dimensioning and designing routine eliminating to a reasonable 
extent the risk of having an incorrectly designed load-bearing structure. 

5 

It is an advantage of the present invention that the novel method of selecting and 
delivering profiled, composite pulltruded elements for a load-bearing structure allows 
the overall method to be performed by means of a computer allowing an online 
dimensioning and designing, ordering and delivery confirmation to be obtained also 
0 eliminating any faulty delivery of incorrectly designed elements for the load-bearing 
structure. 

A particular feature of the present invention relates to the fact that the novel method 
of selecting and delivering a profiled, composite pulltruded element for a load- 

5 bearing structure allows the technician to dimension and design the load-bearing 
structure in question from profiled, composite pulltruded elements by the use of the 
technician's own computer in an online set-up in which the latest high-strength 
elements be presented to the technician and in which online set-up the verification 
of the load-bearing capability of the load-bearing structure in question be insured by 

D the continuous updating of the calculation program presented to the technician in 
the online set-up. 
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A further advantage obtained by the novel method of selecting and delivering a 
profiled, composite pulltruded element for a load-bearing structure as compared to 
the manual designing and dimensioning of the load-bearing structure relates to an 
inherent optimisation routine performed in the designing step carried out in the 
5 online set-up. 

The above object, the above advantages and the above feature together with 
numerous other objects, advantages and features which will be evident from the 
below detailed description of the present invention are according to the teachings of 
10 the present invention obtained by means of a method of selecting and delivering a 
profiled, composite pulltruded element for a load-bearing structure, said method 
comprising: 

i) providing load requirements and dimensions of the load-bearing 
structure, 

1 5 ») providing a computer having an internet connection, an input means and 

an output means, and a server including a homepage and having an internet 
connection, the server further including a database including a list of profiled, 
composite pulltruded elements and a calculation program for calculating the load 
capability of any of the profiled, composite pulltruded elements of the list and having 

20 any specific dimensions, and the homepage having links to the database and to the 
calculation program, 

iii) addressing the homepage and selecting from the list of profiled, 
composite pulltruded elements included in the database a specific profiled, 
composite pulltruded element and defining specific dimensions thereof 

25 corresponding to the dimensions of the load-bearing structure, 

iv) addressing the calculation program from the homepage for calculating 
the specific load capability of the specific profiled, composite pulltruded element of 
the specific dimensions and performing a comparison for comparing the specific 
load capability with the load requirements of the structure for determining whether or 

30 not the load requirements be fulfilled or not, 

v) forwarding a positive validation response from the calculation program via 
the homepage provided the comparison in step iv) establishes the fulfilment of the 
load requirements or in the alternative, provided the comparison in step iv) 
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establishes the non-fulfilment of the load requirements, forwarding a negative 
validation response and the calculation program selecting an alternative profiled, 
composite pulitruded element from the list and having the specific dimensions, and 
calculating the load capability thereof for comparison with the load requirements for 
selecting an alternative profiled, composite pulitruded element from the list fulfilling 
the load requirements and having the dimensions and forwarding data identifying 
the alternative profiled, composite pulitruded element along with the negative 
validation response to the computer, 

vi) output of the positive validation response or in the alternative the 
negative validation response together with the data from the computer, 

vii) returning an order to the homepage for the delivery of the specific 
profiled, composite pulitruded element or in the alternative the alternative profiled, 
composite pulitruded element, and 

viii) delivery of the specific profiled, composite pulitruded element or in the 
alternative the alternative profiled, composite pulitruded element from a factory. 

According to the basic teachings of the present invention, the technician is allowed 
to perform designing, dimensioning, selection and ordering of the relevant 
component being a profiled, composite pulitruded element for a load-bearing 
structure integrally involving a verification by the calculation program of the 
correctness of the load-bearing capability of the profiled, composite pulitruded 
element selected for the load-bearing structure. In more details, the novel technique 
according to the present invention involves the use of an online internet based set- 
up .n which the technician based on the load requirements and the dimensions of 
the load-bearing structure to be designed and be manufactures from the profiled 
composite pulitruded element or elements addresses homepage from which access 
.s obtained to a database including an updated list of profiled, composite pulitruded 
elements available for the technicians and also having a link to a calculation 
program which is also currently updated based on imperical and theoretical analysis 
and results allowing the technician to choose a specific profiled, composite 
pulitruded element from the list fulfilling certain dimensional and design criteria and 
based on the load requirements and the dimensions of the load-bearing structure 
asks the calculation program to determine whether or not the load-bearing capability 
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of the specific profiled, composite pulltruded element chosen fulfils the load-bearing 
requirements of the structure. 

The calculation program determines whether or not the load-bearing requirements 
5 be fulfilled or not and informs via the internet from the homepage the technicians 
about the fulfilment or non-fulfilment of the load requirements. The validation 
response is a positive validation response or alternatively a negative validation 
response output to the computer operated by the technician. Provided the negative 
validation response be output, the homepage also informs the technicians, based on 

1 0 the calculation performed by the calculation program, about the existence of a 

possible alternative profiled, composite pulltruded element fulfilling the load-bearing 
requirements of the load-bearing structure. The technician then returns the order to 
the homepage for the delivery and from the homepage, the order is transmitted to 
the pulltrusion factory from which the selected profiled, composite pulltruded 

1 5 element being the specific profiled, composite pulltruded element or in the 

alternative the alternative profiled, composite pulltruded element is delivered. 

The method according to the present invention is according to a further aspect of 
the present invention refined as the method may advantageously further comprise: 

20 the calculation program selecting, provided the comparison In step iv) establishes 
the non-fulfilment of the load requirements, in step iv) an alternative dimension of 
the specific profiled, composite pulltruded element and calculating the load 
capability thereof for comparison with the load requirements for selecting an 
alternative dimension of the profiled, composite pulltruded element fulfilling the load 

25 requirements and forwarding data identifying the alternative dimension of the 

profiled, composite pulltruded element along with the negative validation response 
to the computer for output of the validation response from the computer. According 
to this alternative embodiment of the method according to the present invention, the 
designing performed by the calculation program also involves a redefinition of the 

30 dimensions of the selected profiled, composite pulltruded element for complying with 
and fulfilling the load-bearing requirements of the load-bearing structure. 
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The method according to the present invention further allows, according to the basic 
teachings of the present invention of utilising the calculation program for defining 
various load conditions, various fixation and/or set-ups of the load-bearing structure 
in question and further allows the technician to determine the load-bearing capability 
of specific fittings to be used in combination with the profile, composite pulltruded 
elements included in the list of the database. Consequently, according to a presently 
preferred further embodiment of the method according to the present invention the 
method comprising a plurality of sub steps including: Definition of static system 
definition of combination of loads on said load-bearing structure 
definition of support of said load-bearing structure including definition of simpie or 
elastic support, fixation or set-up or alternatively Charnier or hinged suspension. 

The presently preferred embodiment of the method according to the present 
.nventton as defined above also includes the feature of aUowing the technician to co- 
operate ,n the designing of the load-bearing structure the fittings or other elements 
such as the glue connections, bolt fixations etc. used in combination with the profifo 
compose pulltruded elements of the load-bearing structure. Consequently 
according ,c , a further embodiment according to the present Invention, the database 
further ,nclud,ng an additional list of fittings to be used in combination with the 

ZT' Tr" 6 PU '" rUded elementS CalCU,a " 0n ™™ «"°*««9 the 

load capability of any of the finings of me additional list in combination the specific 

profiled, composite pulltruded element determined in step Iv) and v). 

The determination and designing of the load-bearing structure preferably also 
includes, according to the basic teachings of the present invention: a supplementary 
Z f *" ~> nS " b °» «™-» and the ca,cu.a« to „ program Lfoulating 
toe foad capability of the g,ue connexion or bolt connection ofany ofthe profiled 
composite pulltruded elements in combination wfih such connection and/or in 
combination with any of the fittings of said additional list 

The me*™, accordlng to ,„ e pres9nt invention preferab)y ^ fe 
method advantageously comprises the database having the list of profiled 
composite puMruded elements organised in clusters of profited, composite 



pulltruded elements having the same overall geometrical configuration, the clusters 
being further organised by ordering the clusters in increasing load capabilities of the 
profiled, composite pulltruded elements, or in the alternative decreasing load 
capabilities of the profiled, composite pulltruded elements. 

As an alternative to the organisation of the profile, composite pulltruded elements in 
clusters of the list in the database, the homepage may alternatively include an 
organising program allowing the homepage itself to organise in the clusters the 
profiled, composite pulltruded elements from the list of profiled, composite pulltruded 
elements included in the database being an non-cluster organised database. 

According to a particular optimisation feature of the method according to the present 
invention, the method according to the present invention preferably further 
comprises: the calculation program selecting, provided the comparison in step iv) 
establishes the non-fulfilment of the load requirements, an alternative specific 
profiled, composite pulltruded element from the cluster including the specific 
profiled, composite pulltruded element having a higher load capability. 

Additionally or alternatively, the method further advantageously comprises: the 
calculation program selecting, provided the comparison in step iv) establishes the 
fulfilment of the load requirements, an alternative specific profiled, composite 
pulltruded element from the cluster including the specific profiled, composite 
pulltruded element having a lower load capability, the calculation program 
performing a calculation of an alternative specific load capability of the load-bearing 
structure comprising the alternative profiled, composite pulltruded element and 
performing a comparison for comparing the specific alternative load capability with 
the load requirements of the structure for determining whether or not the load 
requirements be fulfilled or not, and 

the step v) including forwarding the positive validation response regarding the 
alternative profiled, composite pulltruded element from the calculation program via 
the homepage provided the comparison in step iv) establishes the fulfilment of the 
load requirements by the alternative profiled, composite pulltruded element or in the 
alternative, provided the comparison in step iv) establishes the non-fulfilment of the 
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load requirements by the alternative profiled, composite pulltruded element 
forwarding no validation response from the calculation pregram via the homepage 
regarding the alternative profiled, composite pulltruded element. 

Additionally or alternatively, the method further advantageously comprises- the 
forwarding in step v, further including the fbrwatding of information regarding me 
specific ioad capability determined in step iv) and the step ^ , 

the information along with the positive validation response or in the alternative the 
negative validation response. 

The method according to the present invention may accoreing to principles well 

intel, " 7 ^ ^ " SUCH ^ * e ,eChn,qUS °' P ~° in "°" <>" *e 
internet and allowing access to different homepages, etc. be further refined for 

allowing the presentation of the relevant information including fhe validation 

response, the data and any additional information as discussed above to the 

technician for improving the utility of the online dimensioning designing and 

teChniqUe 8180 eXP8dran9 ° rterin9 8nd de,i ^ °"»» -'«oted 
profiled, compose pulltruded elements according «o the method of the present 



According to the above discussed techniques of improving the oreering and delivery 
of the selected prefiled, composite pulltruded element according to the teachtgZ 
the present invention, the method according to the present invention further 
preferably comprises in step vi) further Including output of drawings of the load- 
baanng strectore composed of said specific prefiled. compose pulltruded etement 
or ,n ,he alternative the alternative profiled, composite pulltruded element. 

s^romf-T 0 " °" he """"a- destanl "g. oreering and delivering of a 
selected, profiled, composite pulltruded element for the manufacturing of a load- 
beanng suture may further be enhanced by communicating the specific prefiled 

z p t: eiement ° r in ,he a «~ - — e pi,ed d 

podded element from the homepage to an inventory program , the , nventofy P "* 
Program checking deilvery times and stock of the specie prefiled, composite 
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pulltruded element or in the alternative the alternative profiled, composite pulltruded 
element and returning information regarding delivery times and stock to the 
homepage, thereby allowing the technician in the online set-up to ask the 
manufacturer or the factory producing profiled, composite pulltruded elements 

5 regarding delivery times and stock, prices, possible discounts, etc. as the method 
according to the present invention preferably further comprises: communicating the 
specific profiled, composite pulltruded element or in the alternative the alternative 
profiled, composite pulltruded element from the homepage to a bookkeeping 
program, the bookkeeping program checking the price of the specific profiled, 

10 composite pulltruded element or in the alternative the alternative profiled, composite 
pulltruded element and any discount options and returning information regarding the 
price and any discount options to the homepage. 

The method of selecting and delivering a profiled, composite pulltruded element 
1 5 may further include the introductory and final steps of determining the dimensioning 
of the load-bearing structure and further determining the load requirements thereof 
and of building the load-bearing structure from the specific profiled, composite 
pulltruded element or in the alternative the alternative profiled, composite pulltruded 
element, respectively. 

20 

The step of determining the dimensions of the load-bearing structure and the step of 
determining the load requirements of the load-bearing structure may involve the 
physical work of measuring at the site at which the load-bearing structure is to be 
manufactured or alternatively determining the dimensions of the load-bearing 
25 structure from an existing technician's drawing and similarly, the determination of 
the load requirements may involve measurements or simple deduction from 
textbook or dimensioning or designing program of the relevant physical load to be 
impacted to the load-bearing structure. 

30 The invention is now to be further described with reference to the drawings in which 
Fig. 1 is a schematic and diagrammatic view of a computer implementation for 
carrying out the method according to the present invention, 
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Fig. 2 is a diagrammatic view of a flow of information in the computer 
implementation shown in Fig. 1, 

Fig. 3 is a diagrammatic view of a scheme of establishing fulfilment of load-bearing 
capability of a profiled, composite pulltruded element of a load-bearing structure 
according to the teachings of the present invention, and 
Fig. 4a-4g is screen printouts of a password-protected homepage including a 
prototype calculation program. 

In Fig. 1, a computer set-up is illustrated including an Internet connection to a serve, 
further communicating with a homepage, a calculation program and a database. 

In details, Fig. 1 illustrates a computer designated the reference numeral 10 in its 
entirety and including a CPU 12 connected to a screen 14 and a mouse 16 and a 
keyboard 18. The computer 10 is generally a conventional computer connected to 
the internet as is illustrated in Fig. 1 which internet is designated the reference 
numeral 20. The Internet 20 is also connected to a server 22 which further 
communicates with a homepage 24 to be described in greater details below a 
calculation program 26 also to be described in greater details below and a list of 
profiled, composite pulltruded elements available for delivery from a pulltrusion 
factory or other supplier. The computer 1 0 is operated by a technician having the 
task of dimensioning and designing a load-bearing structure from one or more 
profiled, composite pulltruded elements to be delivered by the above-mentioned 
pulltrusion factory. 

The computer 10 is connected directly to the internet connection 20, alternatively 
the computer is connected direotty to the server via a modem, either analogue or 
d,gtel (POTS/ISDN). further alternatively the computer is connected to an intranet 
(LAN) which has an Internet connection. 

In Fig. 2. the flow of infonnation is illustrated when a user 30. such as a technician 
uses the method acceding to the present invention forme purpose of dimensioning 
and des,gn,ng a load-bearing structure composed of profiled, composite pulltruded 



11 



The user 30 uses the keyboard 18 and mouse 16 of the computer 10 for input of the 
dimensions of the structure, and the user further uses the homepage for selecting 
the geometry of the specific profiled, composite pulltruded elements from the 
5 database 28. 

The calculation program 26 uses the information regarding the dimensions and 
selection of the specific profiled, composite pulltruded elements for calculating the 
specific load capability of the specific profiled, composite pulltruded element, or 
10 alternatively the load-bearing structure composed of the specific profiled, composite 
pulltruded elements designed by the technician. 

The information regarding the profiled, composite pulltruded elements of the 
database 28 may be organised according to the overall geometrical configuration of 
15 the elements and also according to the load capabilities of the profiled, composite 
pulltruded elements, alternatively the calculation program 26 may include sorting 
routines for organising the information regarding the profiled, composite pulltruded 
elements. 

20 The calculation program 26 performs a comparison of the load requirements 

specified by the technician to the specific load capabilities calculated from the load- 
bearing structure designed by the technician. Provided the comparison establishes 
the load requirements to be fulfilled the homepage 20 outputs a positive validation 
response and corresponding data of the load-bearing structure and data regarding 

25 the specific profiled, composite pulltruded elements. Provided the comparison 
establishes the load requirements to be non-fulfilled, the calculation program 26 
chooses an alternative profiled, composite pulltruded element from the list, or the 
calculation program 26 chooses a profiled, composite pulltruded element having a 
load capability that is higher that that of the profiled, composite pulltruded element 

30 selected by the technician, alternately the calculation program will choose another 
dimension of the profiled, composite pulltruded element and recalculate the specific 
load capability of the structure composed of the specific profiled, composite 
pulltruded elements having the alternative dimension. 
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Prov,ded the calculation program 26 has determined that the load-bearing structure 
deagned by the technician fulfils the load requirements, the homepage 24 returns 
an order confirmation 24 to the technician 30, the oroer confirmation 24 may include 
pnce information regarding the delivery of the structure composed of the profiled 
composite pulltruded element . ' 

In Fig. 3. a flow chart of the operation of selecting and delivering a profiled 
composite pulltruded element for a load-bearing structure is illustrated. 

in block 50, the user, such as a technician, uses the mouse 16 and keyboara 18 of 
the computer 10 to access the homepage 24 in oroer to enter load requirements of 
a load-bearing sbucture composed of a profiled, composite pulltruded element or 
elements. In block 62 the user accesses the homepage 24 to define the static 
system. In block 54, the user defines the load combination or load combinations 
and in block 56, fine user selects a profiled, composite pu.ltn.ded element type from 
toe database 28, and in block 56 enter the corresponding dimensions thereof to the 
homepage. The load-bearing structure may be composed of one or more profiled 

Z toTvTT d e, ~ so *" U8er has the opfon in *»» 58 to "p- 

52 to 56. When the user has completed the selection and dimensioning of the load- 
beanng strocture the calculation program 26 calculates the load capability of the 
specflo toad-bearing structure in step 60. In step 62 a comparison is performed for 
the purpose of establishing whether or not the load requirements are fulfilled by the 
specflic load capabilifies of the specific load-bearing structure. Provided the 
fulfilment of the load requirements for the load-bearing structure Is established by 
me specific load-bearing strocture in step 62. the calculation program 26 continues 
to step 64 where the results of the calculation is forwaraed to the homepage 
subsequently the calculation program 26 fonvaros an oroer sheet to the homepage 
24 ,n step 66. In step 68 a delivety confirmation is forwaroed to the homepage 24 for 
toe user to return to a facto* producing profiled, composite pulfiroded elements, or 
m the alternate to another delivery souroe of profiled, composite pulltruded 
elements. If. however, in step 62 the non-fulfilment of the load requirements of the 
load-beanng strocture is established, the calculation program 26 chooses an 
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alternative size of the geometry of the selected profiled, composite pulltruded 
element from the database 28, or in the alternative the calculation program 26 
chooses another dimension of the selected profiled, composite pulltruded element, 
alternatively the calculation program 26 chooses another geometry of the profiled, 
5 composite pulltruded element, the program iterates the steps 60, 62 and 72 until the 
load requirements are fulfilled, thereafter the calculation program 26 continues with 
step 64 to 70 as described above, alternatively if the load requirements not be 
fulfilled using any of dimension of the profiled, composite pulltruded elements the 
calculation program 26 returns a warning to the user via the homepage 24. 
10 After step 62 the calculation program 26 alternatively chooses an alternative profile 
size/strength having a lower load-bearing capability for checking that the user has 
chosen a too heavy and large load-bearing structural element, and thereby waste of 
money and resources may be avoided. 

1 5 According to a particular feature of the technique according to the present invention, 
the step 52 of defining the static system and the step of defining the load 
combination or load combinations of the load-bearing structure may further involve 
the definition of a simple or a suspended support, a specific set-up or fixation or a 
Charnier or hinged set-up or fixation. According to a further embodiment of the 

20 method according to the present invention, the determination and selection of a 
specific profile, composite pulltruded element for a specific load-bearing structure 
may be modified by the determination and selection of specific fittings to be used in 
combination with the composite pulltruded element chosen or selected and also for 
determining the capability of specific connections or junctions such as junctions 

25 established by means of the fittings, glue connections, bolt connections etc. 

Consequently, according to this refined or alternative technique, the calculation 
program also includes a list of fittings and/or in addition, a list of specific connections 
or junctions, such as glue or bolt connections etc. 

30 In Fig. 4a, a password-protected homepage including a prototype of a calculation 
program is illustrated. 
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In Fig. 4b, the password-protected homepage of fig. 4a including a selection of a 
profiled, composite pulltruded element and corresponding dimensions is illustrated. 

In Fig. 4c, the password-protected homepage of fig. 4a including a list comprising 
profiled, composite pulltruded elements having different overall geometrical 
configurations is illustrated. 

In Fig. 4d, the password-protected homepage of fig. 4a including a list comprising 
profiled, composite pulltruded elements having different cross-sectional dimensions 
is illustrated. 

in Fig. 4e, the password-protected homepage of fig. 4a including a computer 
simulation of the support of the load-bearing structure. 

In Fig. 4f, the password-protected homepage of fig. 4a including a computer 
simulation of the loads exerted on the load-bearing structure. 

In Fig. 4g, the password-protected homepage of fig. 4a including a computer 
simulation of a combination of loads exerted on the load-bearing structure. 

The general principles of static calculation and dimensioning of load-bearing 
elements or structures are described in the annex 1 , bearing the title 
"Beereberegning af kontinuert bjaelke med normalkraft udfort af et bjselkeprofil fra 
Fiberline" 
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CLAIMS 



1 . A method of selecting and delivering a profiled, composite pulltruded element for 
a load-bearing structure, said method comprising: 

0 providing load requirements and dimensions of said load-bearing 
structure, 

H) providing a computer having an internet connection, an input means and 
an output means, and a server including a homepage and having an internet 
connection, said server further including a database including a list of profiled 
composite pulltruded elements and a calculation program for calculating the load 
capability of any of said profiled, composite pulltruded elements of said list and 
havmg any specific dimensions, and said homepage having links to said database 
and to said calculation program, 

ill) addressing said homepage and selecting from said list of profiled 
composite pulltruded elements included in said database a specific profiled ' 
composite pulltruded element and defining specific dimensions thereof 
corresponding to said dimensions of said load-bearing structure, 

iv) addressing said calculation program fiom said homepage for calculating 
the specific load capability of said specific profiled, composite pulltruded element of 
sard specific dimensions and performing a comparison for comparing said specific 
load capability with said load requirements of said structure for determining whether 
or not sard load requirements be fulfilled or not, 

v) forwarding a positive validation response from said calculation program 
vra said homepage provided said comparison in step ,v) establishes the fulfilment of 
sard load requirements or in the alternative, provided said comparison in step iv) 
establishes the non-fulfilment of said load requirements, forwarding a negative 
validation response and said calculation pregram selecting an alternative profiled 
composite pulltruded element from said list and having said specific dimensions ' 
and calculating the load capability thereof for comparison with said load 
requirements for selecting an alternative profiled, composite pulltnrded element from 
sard „s. fusing said load requirements and having said dimensions and forwaTg 
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data identifying said alternative profiled, composite pulltruded element along with 
said negative validation response to said computer, 

vi) output of said positive validation response or in the alternative said 
negative validation response together with said data from said computer, 

vii) returning an order to said homepage for the delivery of said specific 
profiled, composite pulltruded element or in the alternative said alternative profiled, 
composite pulltruded element, and 

viii) delivery of said specific profiled, composite pulltruded element or in the 
alternative said alternative profiled, composite pulltruded element from a factory. 

2. The method according to claim 1 the method further comprising: 

said calculation program selecting, provided said comparison in step iv) establishes 
the non-fulfilment of said load requirements, in step iv) an alternative dimension of 
said specific profiled, composite pulltruded element and calculating the load 
capability thereof for comparison with said load requirements for selecting an 
alternative dimension of said profiled, composite pulltruded element fulfilling said 
load requirements and forwarding data identifying said alternative dimension of said 
profiled, composite pulltruded element along with said negative validation response 
to said computer for output of said validation response from said computer. 

3. The method according to any of the preceding claims, said step i) comprising a 
plurality of sub steps including: definition of static system, 

definition of combination of loads on said load-bearing structure, 

definition of support of said load-bearing structure including definition of simple or 

elastic support, fixation or set-up or alternatively Chamier or hinged suspension. 

4. The method according to claim 3, said database further including an additional 
list of fittings to be used in combination with said profile, composite pulltruded 
elements and said calculation program calculating the load capability of any of said 
fittings of said additional list in combination said specific profiled, composite 
pulltruded element determined in step iv) and v). 
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5. The method according to any of the claims 3 or 4, said database further including 
a supplementary list of glue connections or bolt connections, and said calculation 
program calculating the load capability of said glue connection or bolt connection of 
any of said profiled composite pulltruded elements in combination with such 
connection and/or in combination with any of said fittings of said additional list. 

6. The method according to any of the preceding claims, the method further 
comprising said database having said list of profiled, composite pulltruded elements 
organ.sed in clusters of profiled, composite pulltruded elements having the same 
overall geometrical configuration, said clusters being further organised by ordering 
sa,d clusters in increasing load capabilities of said profiled, composite pulltruded 
elements, or in the alternative decreasing load capabilities of said profiled, 
composite pulltruded elements. ' . 



7. The method according to any of the preceding claims, the method further 
comprising: 

said calculation program selecting, provided said comparison in step iv) establishes 
the non-fulfilment of said load requirements, an alternative specific profiled 
composite pulltruded element from the cluster including said specific profiled 
composite pulltruded element having a higher load capability. 

8. The method according to any of the preceding claims, the method further 
comprising: 

said I flatten program selecting, provided said comparison in step iv) establishes 
the fulfilment of said load requirements, an alternative specBJc profiled, composite 
pulltruded element from the cluster Including said specific profiled, composite 
pulltruded element having a lower load capability, said calculation program 
performing a calculation of an alternative specific ioad capability of said load-bearing 
structure comprising said alternative profiled, composite pulltroded element and 
performing a comparison for comparing said specific alternative load capability with 
sad load requirements of said structure for determining whether or not said load 
requirements be fulfilled or not, and 
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said step v) including forwarding said positive validation response regarding said 
alternative profiled, composite pulltruded element from said calculation program via 
said homepage provided said comparison in step iv) establishes the fulfilment of 
said load requirements by said alternative profiled, composite pulltruded element or 
in the alternative, provided said comparison in step iv) establishes the non-fulfilment 
of said load requirements by said alternative profiled, composite pulltruded element 
forwarding no validation response from said calculation program via said homepage 
regarding said alternative profiled, composite pulltruded element. 

9. The method according to any of the preceding claims, said forwarding in step v) 
further including the forwarding of information regarding said specific load capability 
determined in step iv) and said step further including output of said information 
along with said positive validation response or in the alternative said negative 
validation response. 

10. The method according to any of the preceding claims, the method further 
comprising step vi) further including output of drawings of said load-bearing 
structure composed of said specific profiled, composite pulltruded element or in the 
alternative said alternative profiled, composite pulltruded element. 

1 1 . The method according to any of the preceding claims, further comprising: 
communicating said specific profiled, composite pulltruded element or in the 
alternative said alternative profiled, composite pulltruded element from said 
homepage to an inventory program, said inventory program checking delivery times 
and stock of said specific profiled, composite pulltruded element or in the alternative 
said alternative profiled, composite pulltruded element and returning information 
regarding delivery times and stock to said homepage. 

12. The method according to any of the preceding claims, further comprising: 
communicating said specific profiled, composite pulltruded element or in the 
alternative said alternative profiled, composite pulltruded element from said 
homepage to a bookkeeping program, said bookkeeping program checking the price 
of said specific profiled, composite pulltruded element or in the alternative said 
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alternative profiled, composite pulltruded element and any discount options and 
returning information regarding said price and any discount options to said 
homepage. 

13. The method according to any of the preceding claims, the method further 
comprising an introductory measuring step of determining the dimensions of said 
load-bearing structure and a further introductory step of determining the load 
requirements thereof. 

14. The method according to any of the preceding claims, the method further 
comprising the final of step of building said load-bearing structure from said specific 
profiled, composite pulltruded element or in the alternative said alternative profiled, 
composite pulltruded element. 
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Annex 1 

B&reevneberecinina af kontinuert bte/te med no rmalkraft udfort af eg bi^lkeorofJl fm 
Fiberffne 

Beregning afsojlefaengdeforbjselken. 

Sojletengden beregnes ved brug af program 20. Den afhsenger af det statiske system samt 
normalkraftfordeGngen. I det aktuelle tilfaefde er normafkraften konstant. 

Beregning af snttkrsefter i bjaelken. 

Snitkreefter I bjaalken findes ved brug af program 21. De afhsenger af det statiske system, 
tvasriasten og norrnalknefterne i bjaelken. Programmet'tager hensyn til tillsegsmomenter i 
bjaelken pa grund af bjaelkens udbojning. 

Stablliteten af bjaelken. 

Stabiliteten beregnes, n3r der er en trykkraft N i bjaelken. 

Stabilitet af bjaelken beregnes som angivet i Designmanualen. Beregningsfbrmlen stammer frs 
DS 456 1 udgave. Her angfves 

= - 1 ' v R 



f = i+(x r ) 2 



1 + 




1 



f f 

c , c 

1 + — 



N cr s A '°& Regningsmaessige trykbaereevne med sojlevirkning. 
N c = A-f c Regningsmaessige trykbasreevne uden sajlevirkning. 

N e| = A-CTel Den kritiske normalkraft efter elastfcitetsteorien. 

N 

Indsatf§s s I 

c 1 + -2. 



2 

N eI = — ~ I s S0j!elasngden. Den beregnes af program 20 som 

angivet ovenfor 



E er elasticitetsmodulet 
I er inertimomentet 



N 

N = — 

CT N 



Bjaa Ike n er stabil nar N £ N 

cr 



Spa&n dinger I bj&lken. 

Spasndinger i bja*lken beregnes nassten som angivet i Designmanualen. Der forudsasttes 
som angivet i designmanualen, at der sker sp^ndingsbrud i profilet, fer der opirasder lokal 
instabilitet af profilet Normalspasndingerne fra normalkraft og moment beregnes efter 
elastcitetsteorien ved brug af de ssedvanfige formfer. De maksimaie spaendinger (traek- og 
trykspaeding) i de yderste dele af profilet skal va=»re mindre end de tilsva rende 
regningsmasssige treek- og trykstyrker. Den maksimaie forskydningsspaending findes ved 
at dividere forskydningskraften med fbrskydningsarealet Denne spaending skal vsere 
mindre end den regningsmasssige forskydningsstyrke. 

Snifkrafterne findes ved brug af program 21, idet dette program tager hensyn til 
normalkraftens indftydelse pa snitkraftfbrdelingen. 

Den i Designmanualen angivne momentforogelsesfektormetoden gselder teoretisk kun nar 
udb0jningskurven for kritisk normaJkraft er en sinuskurve og lasten har samme form som 
denne sinuskurve. 

Der forudsaettes som angivet ovenfor og i eksempleme i Designmanualen, at den 
maksimal forskydningsspaending og maksimal normalspasnding kan optrsede samtidigt 
det vil sige, der ingen samvirkning er mellem disse 2 typer spaending. 
Der forudsasttes, at profilet er kipningsfestholdt. 

Der regnes ikke pa lokal instabilitet af kroppen (foldning) ved underst0tninger og de steder 
hvor der er store en keltkraefter. 

Dermed Ss f0lgende basreevnefbrmler for et bjaslkesnit, nSr snilkraefterne N.QogM er 
kendte. N regnes positiv som trsek og negativ som tryk. M regnes positiv, nar der er tryk i 
overs iden. 

Areal af tvaersnittet er a 

Modstandsmomenter (overside og underside) af tvasrsnittet er w 



W 2 



Er tvaersnittet symmetrisk om nuliinien er W = Wj = W 2 



Den regningsmaassige spasnding r oversiden er 
M M 

01 = -f ^ ai ^ f 

idet f c er den re 9 nSn 9 s ™aessige trykstyrke af materialet 



f t er den regningsmaessige traskstyrke af materialet 



Kaldes udnyttelsesgraden for normalspaendingen her Uj fas 



Hvis aiSO n =ifli. 

1 f. 



Hvis cri^O U a-^iL 

1 f c 



Den regningsmaessige spaanding i undersiden er 
N M 



lde * f c er den re 9n'ngsmsessige trykstyrke af materialet 
f t er den regningsmasssige trsekstyrke af materialet 



Kaldes udnyttelsesgraden for normalspaendingen her u 2 fSs 



Hvis cr 2 £ 0 

2 f t 



Hvis a 2 ^ 0 U = J^i 

2 f 
c 



Udnyttelsesgraden U for normalspaendingen for tveersnittet er u « max^U p U 2 j 
Derkraeves j 



Forskydningsarealet for tva^rsnittet er 



(Ql 

Den regningsmsessige maksimale fbrskydningsspasnding T ™ax - "T ^ 
hvor t^j er den regningsmsessige forskydningsstyrke af bjaslkematerialet 

Udnyttelsesgraden for Ibrskydning af tvasrsnittet er u * Tmax - 

f T d 

Der krasves U f £ 1 



